Introduction
The importance of early thrombolysis has been stressed in acute myocardial infarction and in consequence, the diagnosis is most commonly based on clinical history, physical examination and electrocardiographic findings. The clinical decision to institute treatment is often taken by inexperienced physicians, for whom precordial pain, suffered by the patient, may be caused by many non-coronary events along with electrocardiographic abnormalities that mimic myocardial infarction. However, errors leading to lethal thrombolysis complications have been surprisingly rare 1 '" 31 . In the ASSET study, however, mortality rates for subjects finally diagnosed as not having myocardial infarction were 9-5% versus 1-2% for thrombolysis and placebo respectively 141 . This indicates that significant complications result from falsely instituted therapy.
This report describes two young patients misdiagnosed as having myocardial infarction, and treated with thrombolysis. The cases underline (1) the importance of rigid ST criteria in the diagnosis of suspected myocardial infarction, and (2) illustrate the prolonged disturbance in haemostasis caused by streptokinase, which may have contributed to the fatal outcome.
ISIS-2 and ASSET investigations, required no ST elevation'
-
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. 1-5 million units of streptokinase were given intravenously, and nitroglycerin infusion was also instituted. Immediately after completion of the streptokinase infusion the patient became hypotensive with a systolic blood pressure of 70 mmHg. Renewed cardiac examination, by the same house officer, now revealed a diastolic murmur. Echocardiographic examination showed an aortic intimal flap, just above the orifice of the right coronary artery, indicating acute aortic dissection. This was confirmed by intra-arterial digital subtraction angiography. Coagulation parameters were severely disturbed (Table 1) . Prior to aortic repair, neutralization of the severe haemostasis disturbance was attempted by a combination of fibrinogen substitution therapy and antifibrinolytic tranexamic acid (Table 1) . During the neutralization period the patient was haemodynamically stable and aortic repair was attempted. A typical dissecting aortic aneurysm was found. Entry was 3 cm above the anulus reaching the right coronary artery. Unfortunately, the patient could not be weaned from cardiopulmonary bypass and died after 6 h and 45 min in the operating theatre. Autopsy revealed a conduit, but the coronary arteries were without stenoses.
Case 1
A 44-year-old salesman, treated for 8 years with enalapril for essential hypertension, was admitted to the coronary care unit because of precordial pain. The symptoms had lasted for 1-5 h on arrival, and were described as severe substernal pain radiating to the neck, associated with intense sweating and nausea. Clinical examination revealed no cardiac murmurs; systolic blood pressure was 105 mmHg, and the electrocardiogram showed generalized ST depression in the precordial leads (Fig. 1) . The case was evaluated as suspected myocardial infarction. At that time, criteria for thrombolysis, according to the 
Case 2
A 47-year-old male with a previous history of myocardial infarction was admitted to the coronary care unit with sudden severe substernal pain radiating to the left shoulder, nausea and dyspnoea that had lasted 1 h. Systolic blood pressure was 80 mmHg, heart sounds were weak, but without murmurs. The electrocardiogram showed negative T-waves in the precordium and a small R-wave amplitude in V, and V 2 (Fig. 2) . The case was treated as a suspected myocardial infarction with 1-5 million units of streptokinase given intravenously following the criteria of the ISIS-2 and ASSET study, where no ECG changes were required' 4 -5 '. One hour later the blood pressure suddenly dropped further to 60 mmHg and additional therapy with inotropic agents was instituted. Clinically overt pulsus paradoxus was seen, the veins of the neck became prominent, and echocardiography showed a very large pericardial effusion. The aortic root was normal, but there was regional hypokinesia in the apical region. Coagulation parameters were severely disturbed ( Table 2) . Acute therapy consisted of subxiphoid pericardiocentesis: 750 ml dark bloody fluid was removed. Repetitive drainage was associated with an increase in blood pressure for only a short period, since the pericardial effusion was quickly restored, and parallel signs of cardiac tamponade appeared. The pig-tail catheter was therefore left in situ and neutralization with fibrinogen substitution therapy and antifibrinolytic tranexamic acid was started (Table 2) . Nine hours later the clinical condition suddenly deteriorated with a blood pressure fall to 50 mmHg and additional respiratory depression, bradycardia and asystole; the patient died despite intensive resuscitation procedures. Autopsy showed a severe acute haemorrhagic pericarditis. There were 500 ml of blood in the pericardium. Fibrosis was found in the apical region but there were no signs of fresh myocardial infarction or rupture.
Laboratory procedures, and results
Citrated blood was sampled serially for analysis of automated partial thromboplastin time, thrombin clotting time using a bovine alfa-thrombin, and functional fibrinogen utilizing a modification of the kinetic method of Clauss. As indicated in Tables 1 and 2 , patients were treated with i.v. injections of tranexamic acid, 100 mg per ml, and fibrinogen substitution using either cryoprecipicitate or fresh frozen donor plasma. The haemostatic variables listed in Tables 1 and 2 show that in both cases streptokinase profoundly affected the level of functional fibrinogen, hence prolonging the thrombin time, in spite of the use of antifibrinolytic and fibrinogen supplementation. As judged from the level of functional fibrinogen, increased risk of bleeding could be predicted during the first 3-5 h following intervention against the effects of thrombolysis.
Discussion
The benefits of treatment with thrombolytic agents in acute coronary thrombosis are well established. For optimal effect these agents must be given early in the course of the event before irreversible ischaemic necrosis occurs. The report illustrates that the symptoms of pericarditis and dissecting aortic aneurysm can mimic myocardial infarction. The associated electrocardiographic changes helped to confirm the suspected myocardial infarction, and consequently thrombolysis was given. Patients with myocardial infarction who benefit from thrombolysis are mainly those with transmural anterior myocardial infarction'
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, but patients with an inferior myocardial infarction or those without ST segment elevation may also experience benefit from treatment/
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. In a population with myocardial infarction symptoms, 90% will have myocardial infarction if there is ST segment elevation > = 1 mm upon arrival 181 . Acute myocardial infarctions that are not associated with non-ST elevation have a low incidence of serious complications (cardiogenic shock, ventricular tachyarrhythmias, high degree atioventricular block or congestive heart failure)' So far, the reports on thrombolysis complications in patients with a mistaken myocardial infarction diagnosis have been scarce Table 3 summarizes 11 reported cases, where of the six that were fatal only three had ST elevation. Additionally, ST elevation in two of these patients was very generalized and suggestive of pericarditis.
If streptokinase is given to patients with dissecting aortic aneurysm or haemorrhagic pericarditis it is very dangerous to delay therapy. In spite of a short in vivo halflife of around 23 min' 121 , streptokinase bolus injection profoundly alters several of the coagulation system factors. Doyle et a/.' 13 ' reported a remarkable lowering of fibrinogen and factors VIII and V during the course of thrombolysis. Assuming an increased bleeding tendency at a risk level of 30% of the normal for factor V and VIII the post-thrombolytic bleeding risk persists for 2 and 5-6h with respect to these two factors. In the case of fibrinogen, however, this parameter is greatly affected for up to 18 h following streptokinase. Hence, intervention against the effects of thrombolysis and fibrinogenolysis is needed if the patient requires an operation. In our cases, operation was possible after 6-5 h (Table 1 ) and 8-3 h respectively ( Table 2) . We suggest that departments using streptokinase must have a regimen for neutralization and correction of the bleeding parameters. Fatal haemostatic complications following false AMI diagnosis 843 Table 3 Reported cases of falsely diagnosed acute myocardial infarction treated with thrombolysis 
